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Introduction
Hypospadia is diagnosed when the opening of the
urinary tract is located on the ventral side of the penis
instead of the tip. It is the most common congenital
defect of the male external genitalia with a prevalence
of approximately 0.2–4.1/1,000 live births [1,2]. Prena-
tal recognition of hypospadia is important because
it will alert the physician to order karyotyping and to
look for association with any possible dysmorphic
syndromes. Recently, improved sonographic equipment
and resolution have allowed better assessment of
the abnormal fetal genitalia by conventional two-
dimensional (2D) ultrasound. However, some limita-
tions still exist, such as experience of the operator in
evaluating genital morphology and inappropriate fetal
position, which makes ultrasound scanning difficult.
Some authors report that hypospadia may be better
diagnosed by three-dimensional (3D) ultrasound in
multiplanar and surface-rendered modes [3,4]. Here,
we report successful prenatal diagnosis of hypospadia
in which an abnormally curved and shortened penis
was noted on initial 2D ultrasound. 3D ultrasound in
multiplanar and surface-rendered modes was then
used to reconstruct the genital organ and improve the
diagnostic accuracy through direct visualization of
hyposadia.
Case Report
A 28-year-old woman, gravida 1, para 0, received
antenatal surveillance in our hospital from 17 weeks of
SUMMARY
Objective: To present our experience of applying three-dimensional ultrasonography in prenatal diagnosis of
hypospadia.
Case Report: A 28-year-old woman, gravida 1, para 0, visited our hospital at 17 weeks’ gestation. No gross
anomaly was found on the scan at 21 weeks’ gestation. Fetal growth was appropriate for gestational age on
two-dimensional (2D) ultrasonography at 27 weeks’ gestation, but an abnormally curved and shortened fetal
penis was found incidentally. Three-dimensional (3D) imaging in surface-rendered mode was used to reconstruct
the fetal penis. Multiplanar and surface-rendered images were obtained in the midsagittal, axial, and coronal
planes to precisely delineate the ventral curvature of the penis. At 39 weeks’ gestation, a term newborn was
delivered by vacuum extraction. On examination, the fetus was confirmed to have hypospadia. Karyotyping
revealed 46,XY.
Conclusion: 2D ultrasonography could only give indirect clues of hypospadia that was later more precisely
delineated by 3D ultrsonography in surface-rendered mode. [Taiwanese J Obstet Gynecol 2006;45(1):53–55]
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gestation. There was no family history of congenital
abnormalities or exposure to medication during this
pregnancy. Fetal biometry measurements corresponded
well with a gestational age of 17 weeks. No gross
anomaly was found by scan at 21 weeks of gestation.
A repeat ultrasound scan at 27 weeks of gestation
revealed a fetus appropriate for gestational age except
for an abnormally curved and shortened penis (Figure
1). The possibility of hypospadia was raised. Examina-
tion of the other anatomic structures was unremarkable.
In order to confirm our diagnosis, 3D imaging in the
surface-rendered mode was used. A volume data set
was acquired using the sagittal plane for subsequent
analysis. Ultrasonography was performed with a
Voluson 730 Expert system (GE Medical Systems,
Kretztechnik, Zipf, Austria). Multiplanar and surface-
rendered images of the genital organ were obtained in
the midsagittal, axial, and coronal planes to precisely
delineate the ventral curvature of the penis (Figures 2
and 3). In the axial plane, the unique sonographic
picture of the “tulip sign” was easily seen (Figure 2).
Cordocentesis for karyotyping was declined by the
mother due to the fear of potential complications. The
remaining pregnancy course was unremarkable. At
39 weeks of gestation, a male neonate was delivered
by vacuum extraction. The birth weight was 2,680 g
and the Apgar scores were 8 and 9 at 1 and 5 minutes,
respectively. Examination of the neonate revealed mid-
shaft hypospadia (Figure 4). No other anomalies were
found. The karyotype of the neonate was 46,XY.
Discussion
Hypospadia is a common congenital abnormality
characterized by an abnormally positioned urethral
meatus opening onto the ventral surface of the penile
shaft proximal to the normal location. Urologic clas-
sification is based on the position of the meatus as
follows: anterior (glandular or coronal), middle (penile
Figure 4. Photograph of the newborn confirms the hypospadia.
Figure 1. Two-dimensional ultrasound with longitudinal view
shows the fetal external genitalia to be shortened and abnormally
curved with a blunt tip (arrow).
Figure 2. Three-dimensional multiplanar images in longitudinal
(top left), coronal (top right), and axial (bottom left) views
allow construction of a surface-rendered image (bottom right).
Figure 3. Surface-rendered three-dimensional image again
shows fetal hypospadia.
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shaft), and posterior, accounting for 50%, 30% and
20% of all cases, respectively [5]. Although hypospa-
dia usually occurs as an isolated abnormality, it has
also been reported associated with other abnormal
development of the genital organ or dysmorphic syn-
dromes [6,7]. The prevalence of associated urogenital
abnormalities is around 7–9% [8,9]. Anomalies more
often associated with hypospadia include cryptochid-
ism, inguinal hernia, upper urinary tract anomalies,
congenital heart defects, cleft lip and plate, anorectal
malformation, and neural tube defects [10,11]. Rare
syndromes associated with hypospadia include Opitz
syndrome, Optiz-Frias syndrome, Nager syndrome, and
acrofacial dysostosis. Prenatal diagnosis of hypospadia
is not usually made until the third trimester because
only at that time can good visualization of genitalia be
achieved. Although hypospadias may be suspected
during the early second trimester or even the first half
of pregnancy [2,12], it may cause an erroneous diagnosis
because of the fact that the fusion of the labioscrotal
folds in a male fetus may be delayed. Most authors agree
that prenatal sonographic examination should include
study of the genitalia of the fetus, not only to determine
the sex.
Conventional sonographic criteria for diagnosis of
hypospadia are a blunt tip at the penile shaft rather than
the normal pointed morphology, a short penile shaft,
abnormal curvature of the penis, and an anomalous
urinary stream [11,13]. Meizner reported the “tulip
sign” for severe hypospadia [11]. However, these
criteria are all indirect clues of hypospadia. Findings
on conventional 2D sonography in our present case
were similar to previous reports but without an
anomalous urinary stream. Beginning in the late 1980s,
ultrasonography underwent a significant improvement
when 3D ultrasound was introduced. This has been
used to characterize many anomalies including those of
the face, skull, brain, spine, heart, limbs, urinary tract,
umbilical cord, and placenta. Rendering of volume
data provides information much more meaningful than
a single image. Using 3D ultrasound in the surface-
rendered mode allows precise depiction of the whole
genital area, and therefore helped us to confirm the
initial suspicion of hypospadia. Moreover, 3D ultrasound
in the surface-rendered mode provides more distinct
and clear-cut features characteristic of hypospadia,
probably enhancing the understanding of the complex
anomalies present in the fetus. This case showed that
multiplanar and surface-rendered mode ultrasound is
an easy-to-use diagnostic modality and an effective
method allowing identification of the genital organ by
rotating the volume data set around the x-, y-, and z-
axes. We suggest that 3D sonography should be included
in the investigation, especially in cases with an abnormal
penile length and shape shown on 2D ultrasound.
In conclusion, 2D ultrasound remains the primary
imaging modality for the initial diagnostic evaluation
of hypospadia. However, some limitations may be en-
countered, especially when the examiner is inexperienced
or the fetus is in difficult positions. 3D ultrasound
assists in the reconstruction of multiple slices obtained
with conventional 2D ultrasound by use of the multi-
planar and surface-rendered modes. In this case, we
described successful prenatal diagnosis of hypospadia
with the assistance of 3D ultrasound. The probe was
placed on the reference point over the organ of interest
and then the examiner rotated the imaging slices along
the x-, y-, and z- axes until the integrated 3D image was
achieved, giving an unambiguous picture of the entire
external fetal genitalia. Diagnosis was then made with-
out hesitation.
References
1. Leung TJ, Baird PA, McGillivray B. Hypospadias in British
Columbia. Am J Med Genet 1985;21:39–50.
2. Kallen B, Bertollini R, Castilla E, et al. A joint international
study on the epidemiology of hypospadias. Acta Paediatr
Scand Suppl 1986;324:1–52.
3. Cafici D, Iglesias A. Prenatal diagnosis of severe hypospadias
with two- and three-dimensional sonography. J Ultrasound
Med 2002;21:1423–6.
4. Lee A, Deutinger J, Bernaschek G. “Voluvision”: three-
dimensional ultrasonography of fetal malformations. Am
J Obstet Gynecol 1994;170:1312–4.
5. Sides D, Goldstein RB, Baskin L, Kleiner BC. Prenatal diagnosis
of hypospadias. J Ultrasound Med 1996;15:741–6.
6. Mandell J, Bromley B, Peters CA. Prenatal sonographic
detection of genital malformation. J Urol 1995;153:1994–6.
7. Cerasaro TS, Brock WA, Kaplan GW. Upper urinary tract
anomalies associated with congenital hyposadias: is screening
necessary? J Urol 1986;135:537–42.
8. Shina H, Ikoman F, Terkawa T, et al. Development anomalies
associated with hypospadias. J Urol 1979;22:619–21.
9. Fallon B, Devine CJ Jr, Horton CE. Congenital anomalies
associated with hypospadias. J Urol 1976;116:585–6.
10. Smulian JC, Scorza WE, Guzman ER, Ranzini AC, Vintzileos
AM. Prenatal sonographic diagnosis of mid shaft
hypospadias. Prenat Diagn 1996;16:276–80.
11. Meizner I. The “tulip sign”: a sonographic clue for in-utero
diagnosis of severe hypospadias. Ultrasound Obstet Gynecol
2002;19:317–21.
12. Allen TD, Griffin JE. Endocrine studies in patients with
advanced hypospadias. J Urol 1984;131:310–4.
13. Devesa R, Munoz A, Torrents M, Comas C, Carrera JM.
Prenatal diagnosis of isolated hypospadias. Prenat Diagn
1998;18:779–88.
